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GENETICS  -  On  the  raochanism  of  transfer  of  jpnetio  materiel 
in  the  ocuraa  of  reootnblnati  on  with  Esoheriohia  ooli  K  12.  Note  of 
Elie  L.  tollman  »nd  Franoole  Jacob,  preaerrtod  by  Jacques  Trefouel. 


In  a  oroGS  between  baotoria  Hfr  and  F-,  the  transfer  of  gonotio 
oharaotoristias  of  the  parent  Hfr  which  penetrate  the  F-  baotoria 
takas  place  in  a  detornlned  ordor.  This  passage  is  slow  enough  so 
that  aechanioal  troatnont  applied  at  /orious  tinvas  »raits  sootionlng 
the  ohronosoaatio  segment  bearing  tho  oharacteristios  and  rogulating 
thus  the  distribution,  among  recombinants,  of  transmitted  oharaotorls ties. 

The  high  fraquoncy  of  reoorabination  obsarvod  botwoon  baotoria 
Hfr  and  F-  has  a  boaring  only  cn  certain  gonotio  oharactoristioo  (1) 

■whtoh  aro.  In  ordor:  TLAiTiI*ic^aal0ly \(2)  (eynthosis  of  threonine  7, 
of  louoine  L,  sensibility  to  nitride  of  sodium  At*  to  phago  T^, 
utilization  of  lactose  Lao  of  galaotose  Gr.l,  lysogonioA  A  ). 

Everything  ooours  as  if  those  oharacters  wore  situatod  on  a  sognont 
limited  by  a  point  of  preferential  rupture  R,  tho  oharac  tori  sties 
situatod  beyond  R,  such  as  S  (streptomycin)  being  transmitted  at 
lo war  froquenoy  (10"®  to  10"®).  In  a  crocs  using  some  non-lysogonia 
baotoria  HfrTrL+'AtS  if  Lao  Vaults"  and  F_T'L-Atr"(''’  Lao7(iil~S,r  one 
can  follow,  as  a  funoticn  of_  tho  tir/j  of  ccnta  :t  boty.eor.  lii’r  and 
tho  evolution  of  a  numbor  of  recombinants  receiving  from  Hbr 
oharaoterie tios  relatively  rare  ouoh  as  T  Land  Oil  . 


This  number  grows  linoarly  u  a  ft motion  of  time  (fig.  A)  to  attain, 
toward  the  fflth  minuts,  a  plateau  whioh,  i’or  the  aelootion  I  L  S 
(curve  1),  represent*  about  10?!  of  tha  initial  number  of  Hfr  and  «iy 
2,6jC  for  the  aoleotlon  Qal  S  (ourvo  3),  This  difference  and  that 
which  reveal*  the  genet lo  analysis  of  recombinants  (25?J  of  T  L  8  are 
Qal  ainoe  80^  of  the  Qal  S  are  I  L  )  indioate  an  aeyamotry  of  the 
reoombi nation  of  segment  TL-Qal, 

Xn  order  to  define  the  kinetics  of  the  reoonbir.ation,  bnoteria 
in  process  of  conjugation  have  been,  at  different  tloce,  eubmittod 
to  fbroes  of  friotion  In  a  high  speed  homogenisor,  treatment  which  doee 
not  affoot  the  viability  of  the  taoterla  (5),  After  mochanioal 
treatment,  the  appearmce  of  recombinants  is  retardod  (fig.  A). 
Rooombinante  T*L*"  S  (ourve  2)  bog  in  to  appear  only  in  samples 
treated  for  10  an.,  recombinants  Cal” S ‘after  about  25  rm.  (ourve  5). 

The  number  of  rooombinante  increases  rapidly  to  attain  in  about  50  mn. 
the  same  level  as  the  control*.  Transfer  of  genetio  characteristics 
from  parent  Hfr  to  P-  is  then  distributed  within  the  tine,  the 
passage  of  T*L”>eing  earlier  than  tint  of  OalT 

This  progressive  transfer  appears  more  clearly  still  if  one 
oomp&rjs  the  genetic  constitution  of  rooombinants  T^L^S^aooording 
to  whether  they  oone  from  samples  taken  at  variable  times  and  whether 
submitted  or  not  to  moohanical  treatment.  In  the  absenoe  of  treatment, 
this  genetio  constitution  remains  constant,  whatever  the  time  of 
sampling.  For  100  rooombinants  tV 8rono  always  finds  charaotoristica 
issued  from  parent  Hfr  in  similar  proportional  At  00^  T  ?5& 

Iao^40JC,  Ch.1^2®#,  After  aeohonioal  treatment  th.ose  pro  portico.* 


vary  as  a  funotion  of  the  tine  of  applioation  of  troataont,  tha 
oharRotor istio3  of  parent  lifr  appoaring  among  the  recombinants  T  L  S  v 
in  the  order  of  thoir  liaieon  to  TL  (fig.  a).  Aftor  60  m.  tho 
reoorabin&nta  arising  from  treated  samples  have  the  aono  gonetio  constitu¬ 
tion  aa  roconbir. onto  of  oaitrol  sarplo6.  One  oan,  therefore,  in  tome 
fashion,  eet  up  a  genetic  ohart,  in  unita  cf  time. 

From  those  experiments  the  follov/ing  conclusions  oan  be  dravtu 

1,  Tha  segment  of  ohronosose  of  bacteria  ilfr  on  ahioh  bears 
tho  high  frequenoy  of  rooonbinat ion  is  a  sejmont  oriented  0-— R,  tho 
order  of  transmission  of  diaraoteristlos  'wing  a  function  of  their 
distance  from  tho  unknov.n  origin  0.  The  probability,  for  a  given 
characteristic,  of  appoaring  among  tho  roconbinant3  is  nuoh  vjohkur,  the 
farther  removed  it  is  from  origin  0. 

2,  There  cqn  be  gonetio  recombination  wiien  only  a  small  fragment 
of  ohronosono  of  paront  Hfr  is  transmitted  to  on  F-  bacteria,  vhioh 
oorroaponds  to  tho  conception  of  Hsycs  (1),  As  to  tho  noohanisa  of 
integration  of  gonetio  material  transmitted,  recombination  r/ith  E,  aoli 

K  12  seems  therefore  that  it  oould  bo  aligned  with  tranaduotion.  (  )  — 
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FIGURES 


A  mixturo  in  bcuillon  of  bactoria  Hfr  (l07/nl)  and 
F-  (5.108/ml)  in  procoso  of  exponential  growth  ia  prepared  at  tine  0 
and  agitated  at  37°.  Sample  b  are  taken  at  various  tiicoa,  dilutod,  a 
portion  being  aubmittod  to  raochardoal  treatment,  tho  othor  savod 
as  control.  Upon  eonpling  oaoh  portion  inoculations  are  mado  on 
selootivo  media  . 

Fig,  A  -  Fro^uoncy,  03  a  fu  no  tier,  of  tino,  of  recombinants 
I  L  S  (bofore  treatment,  curve  l)j  after  troatnont,  ourvo  2)  and  Gal  S 
(before  treatment,  ourvo  3;  after  treatment,  curve  4), 

Fig,  B  -  Gone  tic  analysis  of  roaombinants  I  L  S  obtainod  at 
tho  boginning  of  sampling  subaittod  to  mechanical  troatnoat.  At 
each  of  the  timos  indicated,  120  reoombirmnts  have  boon  oxamiuod. 
Distribution  of  the  characteristics  iBsuod  from  parent  Hfr  is 
oxp-ocsod  as  a  function  of  time  at  ■whioh  tho  samples  have  boen 


taken  off 


